Dynamic Modeling and High Performance Computing Simulation for Power Grid
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Capabilities

* High-performance computing modeling and
simulation of power grid systems

* Fast solvers harnessing parallelization through
domain decomposition and graph partitioning

* Scalable linear, nonlinear, and adaptive time-
stepping solvers.

Solutions and Extensions

* Support for large-scale computing from models
to super-computing and real-time solutions

* High-end solvers

* Provides automatic link to native to
optimization algorithmes.

* Computed automatically gradients and
sensitivitivities
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Scalability plot of a 5 second simulation of a 20,000 node system ~ 150,000 variables

- Achieved real-time speed of under 5 seconds
execution time on 8 cores.

- Execution time using state-of-the-art algorithm on
single core = 300 seconds
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/* Exciter Jacobian x/
if (dyngen—->dynexc) {
DYNExcModel dynexc;

ierr = PSGENGetDYNExc(gen,&dynexc) ; CHKERRQ(ierr);

dynlocglob = locglob + dynexc—>startloc;
ierr = DYNExcModelDAERHSJacobian(dynexc,J,t,VD,VQ,xdyn,dynlocglob,V_loc); CHKERRQ(ierr);
for(j=0; j < dynexc->nvar; j++) {
row[@] = col[@] = dynlocglob+j;
val[@] = -axdynexc—>eqtypes[j];
ierr = MatSetValues(J,1,row,1,col,val,ADD_VALUES) ; CHKERRQ(ierr);
}
}

Water Network

/* Turbine governor Jacobian x/
if (dyngen—->dynturbgov) {
DYNTurbgovModel dynturbgov;
ierr = PSGENGetDYNTurbgov(gen,&dynturbgov) ; CHKERRQ(ierr);

dynlocglob = locglob + dynturbgov->startloc;

fig;n(’j :ol;)YI;ngrgggiﬂ?ggéeﬁfﬁcgﬁC?Ei?nidyntu rbgov,J,t,VD,VQ,xdyn,dynlocglob,V_loc) ; CHKERRQ(ierr); SI m u Ia'tl O n Of n etwo rk Of n etwo rks

row[@] = col[@] = dynlocglob+j;
val[@] = -axdynturbgov—>eqtypes[j];
ierr = MatSetValues(J,1,row,1,col,val,ADD_VALUES) ; CHKERRQ(ierr);

DMNetwork

* Abstractions for rapidly developing network of
networks simulations on high-performance machines

* Freely available with PETSc distribution

* Generic design suited for most network simulations
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